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1 ~ 2 /I mtO^Hrtt;:** C ii^ilt® i:-r 5^*11 4 IB 

ht^m^^ 3 fletgoiES-^sijo 
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«?^inK{t^*>p.sifn5 1 $fc(i2W±oK{b*&7b^e. 

0 1 ~ 2 M nKD^fflrttCfeS C ir^rltrntf^W^^ 1 
5] '<-^fS:^4^>'7j<^{k--y'y/i't±. n 

n.mi± 19—40 iimco^mic^^LLt^^WLt-r^m 

1 5 iimo- -y y ;l/ffi^lifflo 
[000 1] 

20 n«rfflV>;5::^-y'!r7HEjB^jtefcgi-rS, 
[0 0 0 2] 

[0 0 0 3] ccos^^?afc-rs«6<^*Tafe§s.LT 
[0 0 0 4] c<D^^ii,i^mmwmm^r'<omm^^ 



(3) 



2 00 2-8 3 5 9 9 



[0 0 0 5] ;:(D.J;^^^*^jSrc:-ri|fSJ:LT, 

[0 0 0 6] :ir^'>7i<mit:^-y'yMcii^ KSB)tS«D'^ 
-^'a:i-4^->7k»{k-"y'>-/l' (/S-N i OOH) i:, 

fE)tS<0**>^S*4^->7j<SE{h:::::-yy;t/ (y-N i 00 

H) (o—mrnhK). ^-^m^^i^7i<mit--y^Mi. 
^u^isgffl-rs^^a. fijxif^r^a^ 10-214621 

[0 0 0 7] 

7kK{t:--y^;i'<fcOSB«*Hft<. cn^fflt^nSfig-r^ 
fSmffiA^f p>n5fe<DcD. S(«^«{i/J^^ <^^TLS 

:=.•y->-;^^i:tt:'<{gffifi■z?§aAVJ^;^ ±mm.Tmm-& 

[0 0 0 8] *|gBflt*, c<D,i;3*SS®tcM*^T^^n 
[0 0 0 9] 

[RS^«Sj*-rs/cA60#m] :*:f6WOIE«i-&^J{±. IE 30 

X 1 0-<~l X 1 0-2 Q cm(7Dffl5HF*5fCfeS„ Sfc. M 

^tl(Dti i i:<D7C**;HtM/'N i 0. 1 ~8 %0 

0. 0 1 ~2 /inKOgSHrttcfe^o Src. 

ftls^a, Kft:37^;l/h. ^{t'TVi^'^A, mt-(>i^^ to 

-Y>->''^7A. Sfct±7-y^^*n^^t^*>P.S{fn5 1 S 

rc{i2j-x±«K(tn%i*^e.:&5o sfc, igsit»*a, 
^S^j-^-^TkKfk-y^-'H ooa«mc^*LT, 3~ 

l|;i-^->7j<S{t--y-y;l/0¥i^l!iSl± 1 9 — 4 0 /im<D 
[0 0 10] tfc. J^ftBflOD^-yJryU^^igftbJi, IEI§ 

WT'*5-<-^S*4^v'7j<^{t--y'^;Ui:«mS'JT- so 



I' KT-jz hm&r'&^-'y^jv^mm\cis\^^x. ±ia 

T% ««14^SlgE{t:i|ia{±. mMSta**^ 1 X 1 0 ~ 1 
X 1 0-2 Q cmCQ^HrtJcfeSo ?»«1t^SK{b 
iNaO^SMt, ;JfS3j-+->7j<»{t^'y'!r;KDN i 
tOTC^^-'HtM/N i a. 0. 1 ~8%£Da5Hrttcfe 

So s/c. sifii4^s^<b?att, ^i^mmif^o. oi~ 
!t^, T>=f-'e>tm(omit^. y'ymmamit^>iy'y 

A, Sfc:«7>y^^ijP^ft:^*^e.3Sa'nS 1 Sfc{*2J-X 

v'Tk^fk- >y -ir/n 0 0 sagpic^t LT. 3 ~ 8 nmsi 

TK^fb— -y^r/KO^Fi^JfiSti 19 — 4 0 /imOfBHtfe 

So 

[0 0 1 1] *|gB^<DiE^^lfiJ*5J;t;::i-yy7bffiia«jte 

cT% ss«tt#e^fb!i%A^w«i4^#^s(DT% mmm 

tt«m*ia<-r5c:i:A^T'#So S/i. SimiS^KK 

{tmt^-^m^-^^iyjkmt- -y ^jv<Dmts^mmt^rc 

^S=l-+->7j<^fb- -y ;KOi^^B*g?f|>tc^ 

ns<o«rai$ij-r s <i i: So 
[0012] 

[flW(D*fig©}K»] WT. iEfiS^»J*3j;t;^-y-ir;l/ffi 

zsmi. 2^#BgL^*^p.iKR3-rs„ 

[0 0 1 3] 0 1 {i2|s:fg0^tc^S^-y-y;bffiiS«?tb<O— 

<fifi!tfi?"j^^-r8t»rffi0-t?fes„ cn-'y^jim^mmi 
mst. anmuet. v-yiy^^-^t. n.WQ^WLS 

[0 0 14] mJteffi2tt, m^iimc-^yyj\^ib^^ii'^ 

So 

[0 0 15] iE®a5 3l±. mrteS&ZcDrtgPlca^^nfc: 
30<DIE@'<U y h 3 a. 3 b. 3 c A^&^oTV-'So 
C<DiE<S-^U-y h 3 a. 3 b. 3 c li, -<-5'S;4-4^-> 
7kKfb--yy;i/i:, »mii^g^<bi^i:, ^aStJirUT 
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[0 0 16] jEm-^Mic^^nxi^^^-^m 
[0 0 17] lEmtBvsin'v&^^-^m^^^yyK 

[0 0 18] m(S^{fcffiic<fcS5d-^i^7kK{t-*y^;^^ 

[0 0 19] 7j<^{t-^y>y;i/^il^^^<l:SiJ. m 
{fTK^ftu^^i^. 7i<mit'rhv^L.. 7mitijv^i:. 

^^>7b^^^tSfflf*'t-#SEb^v>ch*^e>> se^ct^)^ 

fc;i-^i:^7KKffc:-*y^7l/3bn#€)nSo -^^^tc. co^ 
c0^fl:jglStii-XTOjl»9T'fc^o 2Ni (OH) z +C 
10- ^2NiOOH+Cl 4-H2 O 

[0 0 2 0] iKorn. mm^(opHic^*). ^^-r^:t 

J;>(TT't^i^S^So-<:-^^:^^>'7j<^fk-^yy7l/ (/3- 40 

N i ooH. mmmm : 4. e s g/cm3 ) t\ ^ti 

;l/ (y-N i OOH. 3a^ffifi^ : 3. TQg/cin^) 
[0 0 2 1] — *y^7l/ffiia^jteU^::^3^/^T. <i:0:*:^^ 

i(:-«y>:r7Wi. ^b^^^t^^^c^oT^#e>n/'c::t^i/7J<^ 
fb-*y^;i/0'^Tfc. SS^]e<D-<-^^:t^iX7KK<b^ 
-y ^;i/^{^ffl*r^oA^S^ bi^ 

[0 0 2 2] S/cCOtg. aiflg3a^J5:^7K^{b^^y^ so 
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7j<^{b-^y^;l^«3^«^«T% :J?^yy (T a p) SBJS 1 . 
4—1. 8 (g/cm3 ) . 7Vl/^ (Bu 1 k) 
1. 0—1. 4 (g/cm3 ) ^cOtci^b. ±ai^OBfag 

t). ^^y:?' (T a p) ^2. 0-2. 5 (g/c 

m3 ) . 7^;V^ (Bulk) S?* 1 . 4 — 1. 8 (g/ 

[0 0 2 3] fS:^. ^-yy (T a p) m&t^'s^V^ (B 

u I k) ( r^b^^ffigj ^tv^-^) oaij^TuStio 
ggtce^^T^Wb. comcomm^A (g) > i^^®^ 

B (cm3 ) . ^S**t'&±tfT^tg<Ol£%m^tC2 
0 0[HlS<^*ott/c (^^ye>^*) tt^O(*a«:C (cm 

7^71/^7 (Bulk) aSfi=A/B (g/cm3 ) 
^^yy (Tap) ^m.= A/C (g/cm^ ) 
[0 0 2 4] -^-^m:t^i^7Hmit^-y^7l^^i&\^rc 
^^tc^ot-T. ^f^tt"e$>^7j<^{b:^^y^7l/^113B^"r 
)ia?(D?Bt^*^5P«*«Tfe§-<-^^:^^>'7j< 
^fb^'y'y7l/*n#^n^c cntc*tbT. BS^t^T^)^ 
7i<Sfb::^'y^;l/^ir.3^^T§^^ti. S^^DJi^t^Tb^SSa^ 
ttTfeS-^-^5?g^^4^>'7KK{b-'y C 
7^7l/i7ffije43ctt/5?-y:/ffiJS^om^t>^0:6^#&n 

[0 0 2 5] m^^<o<<—^m^^->7i<mit=--j^7\^(o 

^v-f (T a p) gBa^7^;l/^ (Bulk) ^jgfio^ 

^oi5Hrttc^^^i^*^M^bi/-o -r^t)-^. BS^i^^D^ 

— ^^?4-^>'7j<^{b::^^y^7l/(7)^^yy (T a p) 
2. 2-2. 7g/cin3 oSSffltCfe^ C b 
V^c S/c. /Vl/^ (B u 1 k) ^gfi 1 . 6 — 2. 2g 
/cm3 cDSHtcfe^C^:b^M^bV\ 
[0 0 2 6] ^$?-yySBfi43<fctf7^7l/i^ffii^*^cne©®5 

;b^ailtc;5:§/)^e>T^^o ^/c. ^ -y ^ffii^fc J:r>V^7l/ 

^^v'Tkg^fb— *y ^>'HiSi3g'r S c jb^fflUZ-f^b-^ 8T» 

[0 0 2 7] 0 2tJ:. BS^t^cO--<;— i$r§J;J-=^>'7j<^fb— 
(A) |f^t^<D-^-!5?M:t^>^7Kffi{b-'y^ 
71/ (B) ^^-r^-efe^o CCT. 02 A:focfct/|g2 B 
tc^3l.^T. ^n^n±gti:BS9^«<0-^-^§li^^i^7j<^ 
{b- ^y ^71/^3 <fc tflP^4^co-<- iJ'S^t^i^TKIKfb- -y ^ 
7KD^?iiSim^^^^*rfeoT'»o. */c^n-^n(o 

b/cfeiOT'fe^o 

[0 0 2 8] A\^7r<^t\^tz^'-^'^^^^^i^^VC^ 
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[0 0 2 9] LimcStLT. 0 2 BtC^^n/c-^— 

Co 0 3 0] mm^(o-<^—^m:t^iy7}<mit^'y^^^ 

1 9 — 4 0 /xm<7)Si5HrttCfe^C ^ 
¥±§5K1^3!)^ 1 9 pimJ: 4 0 

[0 0 3 1] ^/c. B§^«c<7)-^-^S^4^:^^7j<^fl:-^y 
19 — 25 /imCDffifflrttCfeD. 5^ 

t). iKS5j^^^0S:;tfflti:^^i^T9 5 %a)fiiT^$>^o 
[0 0 3 2] ot'lc. lEil^lfiJtc-^Sn^s 

m&^^ff^ 1X10 1 X 1 0 -2 Q c mOlEBIrttC^ 

[0 0 3 3] MSB (if^yr-C h) OS^SSt^ti. ffi 

tC:}3V^Tti 4 — 7X10 -5 Qc mTfc . SfiT? fnJtC 

[0 0 3 4] ^/c. iEffi^^Wtc^ott^^Stt^S^ft: 

0. i~8%coigap^tc^^c^^^M^bi/^o /c/c 

[0 0 3 5] S/c. «Stt^S^{bJfe»{i> ^i^feS*^ 
0. 0 1— 2 /imCOffiHrttC*§Ci:A^aSbl/^o 
mmti^O, 0 1 /zmci:?) fe'h^t^h, ^t)av^:6^Blg^ 
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[0 0 3 6] »ffi14^S^{t:^Si^LT{i. -0^0)^(0^ 
Tt±. m^i£. ^{tr37^7i/b. K{k-r>i:^*'>A (I nz 

03) . mt^:yi^'yi^<Dm{m (i to : i n d i u 

m T 1 n Oxide). mtTy^'eXDmitV^d 
(ATO*. Antimony Tin Oxide) . 
y-^mWiimmit-Oz^^l^ (F I O : F 1 u .0 r i n e 
Indium Oxide), ^fzlty -^^l^tumt 
^(FTO:Fluorine Tin Oxide) 

[0 0 3 7] :^^5. iTOti. mt^^zy^yL.^^—:^ 

ti^O. 0 1—0. 2<DiSHrtOt><0*'«a$bU^ ATO 

K>. T^^'Eytmo^m^ltti^O. 01—0. 2 5(DiB 
HrtO^O:«)'5MSLV^ ¥ \ Olri.^ mit^>zy'yL.^— 
^y -jmitLrc^(DX$>0 . y^mt^^i^'^L.tom 

^\tff^O. 001—0. \C0^m(Dh(Dfj'^W.^Ll\ ^ 

fcFToti. mitm^-^y-ymiti.rc^<Dx^o. y 
^ymtmt<om^itti^o. ooi— o. i(Dmm<Di><o 

[0 0 3 8] fsits. mmi^^mmtmt. ^{bn/vu 

^>t^(Dm<m. yymmimmit^>i^^L.. ^tcit 
y-ymmiium{tmt-ibmi£H^ i ^rzi±2\:x±(Dmim 

[0 0 3 9] ±^i.rcit^mitmic<i:^^-^m:t^i^ 
[0 0 4 0] LA-b. mn^^mmim^^-^m^^ 

[0 0 4 1] ccT% mmii^mmtvid^m^^^ctt 
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[0 0 4 2] -D^iz. |ISil»*tCOV>TittWT^o iE^ 

Co 0 4 3] mm^^co^mmti^snm^^ k> ^^pr^y.^ 

[0 0 4 4] ^rc> 

i^7j<^{b^'y^;H 0 OHSSPtcJitLT. 5-7M«gP 
[0 0 4 5] "O^tc. -tr/^u-i5? 4 ti. — :^tcfi;S:^-r 
[0 0 4 6] oriC. MS^SJSti. mSffii^lH^^^ 

[0 0 4 7] ^LT> lEgigpsi:. nm^msff^m-^ 30 

[0 0 4 8] cntcckt). MSi^^Ss 
tcr§s^nfc0T«ci*«e> 9 *^i^pa5« 6 otp*a5tc 

[0 0 4 9] CO«rfitc:fett^iE@SlS. m@K/iS. ± 

S JC:fe J: rsmm^nfi WToil »:) ^ ^ o 

lE® : N i OOH + H2 O+e- i (OH) 2 +0 

H- 

Eo =0. 4 9V 

nM :Zn + 20H -^ZnO + H2O+2e- so 
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Eo =- 1 . 2 5V 

^SiS : 2N i OOH+Z n+H2 0^2Ni (OH) 
2 +ZnO 

mmmMti'^ Eo =1- 74V 

[0 0 5 0] cl(0<fc-5tc. fij^mSJStCckoT. ;t4^>^7j< 
^{t:-^yy;l/i:SiS*^e>. 7j<l!{t:-^y>^r;l/h^{l:lJSJ:6^ 

[0 0 5 1] r^^. ±aSco^8^co^Sfe<?:)Jg^Tfi. 

[0 0 5 21 

So 

CO 0 5 3] '^-^'^:i-^->*K{k^>y^;i'i:LT«. 

[0 0 5 4] m^^{t:?*fi:<fc-5-<-:5fS:d-^->7j<^{t;- 

c j; . l^^^^cO'^-^' S!^*->7j<8f<b--y 
[0 0 5 5] fb¥^fkiStcJ;5^^^4^c<7D--<-^^;i-^-> 

-1?S3^^->7J<K^b->y•^^;^%#^u^co tfe.tifc^- 

"J-fmM -- 1. 8g/cm' . ^^yb^gga^ : 1. 4g/ 
cm' TfeSo 

[0 0 5 6] {b^^{baU:J:S^^tt«D'^-^S=4-4^-> 
^7m{t-'y'r)\^ iB^-^nik. ^-yzT^m. - 2. 3 
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g/cm3 . /^fV^^m: 1. 8g/cm3 ) 

^yymm^Z^ 5 g/cm3 . ^'^/V^^S : 2. 0 g/ 
c ni3 . ^l^JSS : 2 0 /i m. SJg^i'^ : 5 — 7 0 /x m 

CO 0 5 7] o^tc. »mi4#iiK{[:1^tcov>TSi0^-r 

fzo -r^tD-e^. ^ft:n/^;bb (coo) . mit-oi^^y ^o 
A (I n2 03 ) . mt^z/i^^yi^o^mim (i to : 

Indium Tin O x i d e ) s 
(DMitV^ (ATO:Antimony Tin Oxi 
d e) . yymmtmit-f>i^^2^ (F I O : F 1 u o 

rine Indium Oxide). tS^XSy 
mtumitm (FTO:Fluorine Tin Ox 

i d e) V^^o 

CO 0 5 8] <in^(ommit^mmit^<oiSi^it\:jsT(D 

jlt)T^^o ^ft:r3/^;l/h CCoO) It. 1 

ii m. m^SJa^ : 7 X 1 0 -3 Q c mTfc^o Mit^ > 20 
v?'i7A (I nz O3 ) «^ ^i^^aS: 1 /im. m^SJa 

^ : 8X1 0 -3 Q cmr-^^o >>^^ AO^fb?*/ 

(I TO) (i. Sn/I na«i:l:: 0. K ^i^fiS : 
0. 1 /xm. «m}gtrL^ : 5 X 1 0-^ Q cmT^feSo S 
}LTl/^^y<r>m^m (A TO) li. Sb/SnaS 
hfc : 0 . 2 . : 0 . 3 /i m. : 7 x 

1 0-^ acmT$>^o V^y^i^jlJDmib'Ov'^A (F I 
O) ti. F/I nM«Jt : 0. 0 2. Ti^JK^ : 0. 1 
/im. mMJgta^ : 3 X 1 0-4 Q c mT-^^o :7'y^?^ 
iP^ft^ (FTO) ti. F/SnMMit: 0. 0 5. ¥ 30 
i^Jfjitl : 0- 2 /i m. : 1 X 1 0 -3 Q c mT 

[0 0 5 9] o^tc. umiJ^Tt^tcov^rlJiB^-r^o 

[0 0 6 0] ot'tc. ^fiSiWI:fe<^t/tl:Kfi?«^oS*WP^S 

[0061] ^iSSWl 1 40 

m^^{fci£tCc};^^'-^S:t^>'7j<^{b-«yy;H 0 0 
Sfigp. HSiSMfigP. ^ft=i/^;l/h (CoO) 2% 

^SSE{t?^O^MM(07t*^/WtM/N i ) . 4 OKa 

%im\\Li^')'OLjmm, \ ossep^ig^briEs^sj 

[0 0 6 2] ^LT. COfp^P]t§4*^0iE@^l^*y h% 
3fiig5»jrcSfeT^?affiOrt{R!]^c|$-Ab. ^f*bTl(i 
tOiEfiigB^b/co O^tc. CtOiE@SBcOF*9ffllltc. ^^Ifp so 
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-t7^u-^) ^ifAb. gaA^^. 

'^A^siiS'&fifTsffiSj^^) looaagp. mvcm^ 

0. 0 5K«%^^Cr4 oa«%7i<^{[::^U^A7j<r§?g 
5 OS«gp. y;Wt§iJi:bTJ}^UT^U;l/^'^hU^A 
(ffiS^ : •9->'7U'y5/rLDK-5 0 0> H^{l:fiKXll 

;l/9 4 K BSffi«X?±S) 1 K«aP 
^U/b^^^hU'^A : 4^UTi^U7l/^<afli=3 :!):$: 
ig^b.' y7b«i:brcy7l/«ft<l^^J^?E«b/co «^ 

{>ftt6nfcMPgi5t*tcj;DMPbT. -r^+^-^KZ'^h 
<i3gT*»^^3JgO:^^y^;i/ffiSSm?fi (7;l/:^USftfi) 
;^{^l!bfcc 
[0 0 6 3] ^fiSea2 

^fb^^ (I TO) 2%^fflV>/'Co e^DfifiO^mcoO^T 

[0 0 6 4] wmi'^ 

71/ 1 ooMagp> iiS}6M«a5s K{k337^7i/h (Co 

O) 2%. 4 0S»%7lc^{fc::^U^A7j<}g?gl OM«gP 
[0 0 6 5] ^fi£15ij4 — 8 

^fiSeiJ4 — 8tc:J3i.^T(i:. ^Stt^/l^lt:*^^ bT-::>^ 

A (In2 O3 ) 2%%.^SS<5lJ5T{i^^-r>v'^^A 
O^fk^S ( I T O) 2 ^SSfi^J 6 -eti^ ^y m^*PK 
ft^>>?'>A (FIO) 2%^. ^SSM7T^«^^7'> 

^^>(D^fbi%i (A TO) 2%^. mmi^-Qxty-j^ 

gsjfjn^fkgg (FTO) 2 %i&^n^nfflV^/-Co *fiSH5'J4 

— 8tc*3i/^T. ^<7)faoj^.tcov^Tti^n^n*sseii3 

[0 0 6 6] ^fiSfi^JJg 

7l/100H«a5. MSJ6Mfi0P. ^{kn/^;l/h (Co 
O) 2 %. 4 0K«%7j<^{t:;^ U 'i'ATk^g^ 1 OS«gP 
:$:ii^bTIE®'&S»J^b. cn^tf^FgfgJttfrcSaJEfiScJg 
bTiE«l-^l/^y h^ftSb/cio ^Oft6<D^mcoi>Tti 

[0 0 6 7] \ 0-1 4 

*figfi?ai 0—1 4lCi3V^Tt±. SeiS^KKfb^^^bT 
yi/^L. (I n2 O3 ) 2%^. ^iSSMl ITltmt^ 

>iy^i.<om{\Lm (I TO) 2%^. usEffOi 2T*(i>' 

^yilr^in^fk-YVv^^A (F i o) 2%^> ^SS^J 1 3 
TtiS^yv^^-tVfDg^^k^a (A TO) 2%*. *fiS&iJ 
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1 4XH^yymmumitm (fto) 2%^^n^nm 

coo 6 8] JtKOTl 

SBgp, aSilOK«gp. 4 OM«%7j<^{t::^U'^A7j< 
OMSP^ii^biEffi^Sy^L. cn**^R1§J 

[0 0 6 9] Jtf?e^j2 

[0 0 7 0] immz 

[0 0 7 1] ±3SO<}:^tCLTf^giL/c&#3S-^;/>5r 



If 532 0 0 2-8 3 5 9 9 
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Tti. ^fttk (%) (%) ^ifliJ^L/co SSJt 

loo^LT. ^mm(oim.^m^^t^mrmxn\^. 

cKOfa^SfiJt (%) i:b/co 

[0 0 7 2] (%) tior<7)<^'5t-ffl'J^L/c:o -t 

l2SSr&^7fe)K«miT 6 0 r ^HMPf 2 0 S P^S^ L 

6 0 Xm-mm.^ 2 0 0^«#^t^DSi(tt§«^Di±^*tit^ 
(%) ^LTSmb/Co 

coo 7 3] *lfSe!Il~l 4. :feJ;t/l±K^Jl-3tCO 
i/^T. g«it (%) ^'J:t;*iit^ (%) *i9J^Lrcif£S 

[00 7 4] 

[^1] 



50 



15 



(9) 



16 
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06) 



I TO 



(2%) 
(2:%) 



00 

0 2 



4 5 
4 7 




fl:^S&(fc^;5-NiO0H 




I TO (2L. 

FIO (2%) 

ATO (2%) 

FTO (296) 





-NiOCH 
t^^ -NiOCB 
bi*i8 -NiOOH 
t^i5-NiOOH 
■ "fcia-SiOOH 
fe/3-NiOOB 




CoO 
I n»Os 
I TO 
F I O 
ATO 
FTO 



(2%) 
(2%) 
(2%) 
(2%) 
<2%) 



13 8 



6 2 
6 2 
6 4 
6 a 
6 a 
62 





-NiOOB 
-NiODH 
-NiOOB 
-NiOffi 

-NiOCB 
-NiOOB 
-NiOOH 
-Mm 
-NIOM 




CoO 
CoO 
CoO 
CoO 
CoO 
CoO 
CoO 
CoO 
CoO 



(Si. 05%) 
(Q.1%) 
812 %) 

(as %) 

(.6%) 



3 3 

a 6 

3 7 
3 8 
3 8 
a 7 
36 
34 
3 1 




-ft^ft^/S -NiOOH 
>fl#SISfl::^^ -NiOOB 

-ft^ilft^/s-Nioaa 

'fl^iftfbffiys-NiOOH 
'ft^ftSyS -NiOOH 

-fl^ffieffcffiys -NiOOB 




I TO 
I TO 
I TO 

rTO 

I TO 
tTO 
[TO 
ITO 
I TO 



(ai %) 

(0 2 K) 

(as JO 
(1%) 

(4«) 
(6%) 
(8%) 



6 5 
6 6 
6 7 
6 7 




^W^fcfeiS-NiOOB 

bfefe^-NiOOa 

b&/9-NiflGH 



9 5 
9 7 
13 3 



3 0 
5 2 
5 2 



[0 0 7 5] $-r> nflseij 1 ~2 i:. jtec^j i t^itm 

LT*5o esteem ~2, fc<tCftfc$5f?IJnc*5^->Tl±, 

aMSi 6 nmrnt. mm^^mmim t UT^ikn-' vi/ 

h (CoO) 2%AW^^nrv>5o *ffi^J 2 T'liM^i 

m<t¥!S (I TO) 2%*^iB^*nTV->5. 
[0 0 7 6] ^OD^m. S«J± (%) ^COV^T^±. Jtgi 

1 0 0~ 1 0 2%i:la<^^TW''5o tfc> 
(%) lc-ol,-«rf±, l±Kfi»Jl3b^3 0%T-fe*<D»cWb 
T. *Mg>Jl ^<J:I/2T'«4 5~4 7%i:Sb<iS<«: 

[0 0 7 7] il<DJ:^»C. SSit (%) 



*^iS<*-5i)-^MMLTl8iB(D^in«^l 0««g|5 (tt 

[0 0 7 8] (%) A^a<i5:^<0{i. Mi^UW 

ff. 7;l/AU*^5i-V (K- ) ii'^^-^m^^i^^mt 

C^*^*DA^:3Tt.^5o USSea 1 ^<fcl/2lC*5t^T(i, W 




17 



[0 0 7 9] ccT% r^aj ^^rj tCOV>T 
mm^fcmmr^o mm^ tit. -^-^m^^iyyiamit 

[0 0 8 0] r^aj tit (DT{iLWLit.-X:&^. 

)Vt<Dm^nm^\c-^mmL. m^wc^r-<-^m:^ 

T^o ZL^X^^^MM^Wrii (secondary i 
on mass spectrometry;SIM 

:hz,tfmm:^^X\^^. 

[0 0 8 1] o^tc. *]5Se!l3~8i:> );mmzt'^\k. 

T. *fiEefy3TtillSJ6«§g|5i:, 

bT^ftr37^;l/h (CoO) Z%im.^^nX\^^. m 

mm4ximm6nmsf^t. mm^^mmimti.rm 

it^yiy^yi^ (Tn2 03 ) zyo^^BB-a-^nTv^-So ^ 

mmsTitmmemm^t. mm^^mmimti^rm 

mmmexfrtmmGmms^t. mm^^mmitmt 
i.xyymmtnmit'^^i^'yL. (f i o) 2%*^@S'&^ 

{t*&^bT7'>^^><7)^fk<?3 (A TO) 2%:6^BB'a'^ 

imtLxy^mmimmitm iF TO) 2%:6^BB^^n 

[0 0 8 2] ^O^m. Sfilt (%) tcoi>T(*. ]±«e 
01j2;b^9 7%Tfe^Otc5^LT. mMms-SXitl 0 
2-1 0 4%^iS<:^-^TV^-&o ^/c. (%) 
OV^Tti. Ite!0tt2;b^5 2%T^^OtCjtLT. ^fiSWI 
3 — 8Tti6 2 — 6 4%h3P#tCig< JfeoTV^^o 
[0 0 8 3] CCDc]:3lC. ^fitk (%) :fecfcr/^^^ 
(%) <D^:^*^ig<33:-:?/c:Otis ^fiSSlJ 1 ^5 J; 2 

\,-^x^^rctmm(DmM^^^^<otm^^n^o -r^ 




JJtBa 20 02-83599 
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mmmtf^M < ^ > sjc^mjE*^ 1 V Km-r^ s to^h 
;b^ss^6^ \cm<^ji'Drct^^^n^o 
[0 0 8 4] mnm (%) :^^^g<^^<?:>ti^ mm^^ 

mit^tmmLrctcisbtm^^n^o ^^^-^^ ussw) 
3~8tc:Bi/>T«. mnit^mmmff^-^m^^iy 

jVijV ±i'^:^>ti^^K>ih^n^(D^W5±i^X\f^^t^^ 

[0 0 8 5] -7?> mMms—s^^ mmmi^^xfz 

tit^Lx^^o ^mit (%) ^col^T^^. ^ssCTi*5 

cl:tf2;^)^l 0 0— 1 0 2%T'fei)CD^c5^bT. llif£^J3 
— 8Ttil 0 2—1 0 4%^t>-r*ncS<^-^ri.^-53b^ 

(%) iCOl/^Tti. llfiSf^J 1 :fe<i:t5 2*M 5-4 7 %T 

20 $.§<otcj^ur. ^fiseys-sTt^e 2-6 4%h^L 

[0 0 8 6] cco^^ic^ mnm (%) *'^^^b<is<^ 
^(oti. '^€coj;:o^j:mA\cx^i,(Dtm^^n^o n 
mm \ ^^xf2<o^-^m^=^iy7Hmit=>y^7ut. m 
m'<>mm^st(D7mm^x% 7kmit:::-y^^\^^iEmti. 
x^mt^yjU. rr^t^-^mmmitmc^-Dxm^n 
cn^sEmfsmmti.rcm'^it^ ^^^^B^^^icmm 

30 ^^TL^-5o 

[0 0 8 7] c ntc **bT. mmms-sxit. 7}<mit 

t. m^^^TfVtivm. mtf7j<^{b'j^^A. 7j<^{b 
^hv^L.. 7i^mit:^v^L.t^^tsmm^xm{t'^'^ 
sT^a. r^j:t>t>it^mtmifC^^y^^iy7mit-y'r 

;l/^^^"r^^. ^cDilg^c^v^T. ±^Lfcffit^-r;^ 
>^fiS^-f :^>^J:t (O^m^ ^ > A^^^fStSfp ^ffi 
b^i/^C^3b^6. ^SSffll 1 :feJ:tJ2cfc»9^>eB]»S<7D'> 

40 m:^^-> Tk^f b^ ^ 71/ 8n^^#^6n^o 

[0 0 8 8] 0€^tC. ^86009-1 4^. \tnm3t^ 
ItSJbT^^c *SSWI9— 1 4, :^5j:t;it^^j3JCfc'V> 

xit. jEmfs^nt\^xit^m{tmc^^mm^(o-<- 

^m:ir^>^7i<mit:=^y'rJ\/^m\^^X\^^^j^xnmLX\^^ 

§o it«<5!i3T'friiim*M osggPTa&So cntcwb 

T. ^j5SeiJ9T{iaSi6Mffia5^. »tt14#PKfb^^ 
bT^{b=i7^;l/h (CoO) 2%A^ffi^^tlTi/^'So H 

SS0IJ1 oT-iiHiseasgPi:. mmit^mmimtLx 

mt^yiy'^L. (1 n2 03 ) 2%:6^E'a'^nTl>^o 

50 1 I THi:iis}6HfigPi:. mw&^mm\mt b 
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^t\^ry-jm^mmit-c>i^^i^ (f i o) 2%t^m 

^mmitV!sti.rTy^'e>(Dmit^ (a to) 2%ff^ 
iH^^tiTi/^^o nmmi 4rH:imm6mm^t. mm 

[0 0 8 9] ^o^m. mmtt (%) ^cot^T^i. tb^ 

1 3 7-1 3 9%i:^S<*-pTV^So *rc. 
(%) tcOt^TtJ:. itee«?jJ3:^^5 2%T^^C>tcML 
T. ^fi{i0«9-l 4T(i6 2~6 4 % < 

[0 0 9 0] ^mtt (%) ^3ckr/*iJ#^ 

(%) cO)tX75':^'«iS<iS:-:3fc(Dti. Mmm\^^X}2{C^ 

t^T^-^/c ^ (OSStc «fc § ^ «o ens o 

[0 0 9 1] -7?. ^fifi<5y9-i 4;^:. mmm3-sh 

tteeUT^So ^«tk (%) tcoi/^rti> ^Sg^J3 — 8 

0 2— 1 0 4%-eS)§OlC?*LT^ ^SS«^J9~1 4 
Tti: 1 3 7~ 1 3 9%^«U<]S<*-:Drv^§o Ctli: 

$Sf$^ (%) tcov^rti. llSSf^J 3 — 8 
6 2 — 6 4%'T?feS<DtcJ^LT. *lfg^J9— 1 4 T 6 
2-6 4%^|W|gaoffiTfeSo 
[0 0 9 2] ccDi;'5{c. salt (%) ;^^gL<iS<:^ 

yaSft: 1. 8g/cTn3 s ^'Vl/^ffiS : 1. 4 g/c 
m3 ) J:D^*M^^J9~1 4 Tffll^fcBS^4^^0^-^S 
:r^v'7j<K{t:-^y^;i/OSS (^^yT'SiS : 2. 3 g/ 

[0 0 9 3] o^tc. lEm-^nm^^^n^mwi^m 

[0 0 9 4] mim\ \ 5 — 2 3 

5T(iCoO^0, 0 5%tc. USS^Jl 6T'tiC oO^ 
0. 1 %tC. ^SSfi^Jl 7THJ:CoO^0. 2%tc. Mm 
m\SX\tCoO^0, 5%tC. llfiSeUl 9TniC oO 

^i%tCs jifiEeij2 0Tti:coo^4%tc. mMm2 I 

T*CiCo0^6%tC. ^fiS^j2 2'r^ti:C o0^8%tc. 
*iS5Wl2 3T'friC oO^ 1 0%tC. i2^b/Co ^(D{^(D 
^ffrcoi.^T«*fiifi?d9 ^iRl^T'feSo 

[0 0 9 5] ^SS«^J2 4-3 2 
||fi£ffa2 4 — 3 2lC:}i5V^Tti. HjSSWI 1 1 frC^ottSIES 
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^sijtcg-^n^^^-rvv^^AtD^ft^^ (I TO) 2% 

Mtcti. ^S6fl?ij2 4Tti I TO^rO. 0 5%tc. USSfiRJ 
2 5Tli I TO^O. 1 %tC. mMmz 6Tii I TO^ 
0. 2%K. W^^m2 1X\t\l 0^0. 5%tC. ^ss 

{^j 2 8 Tti I T o^ 1 mmm 2 9 -eti i t o^ 4 

%tc. ^fififiRI 3 0 T^i I T 0«r 6 %tc. 3 1 X\t 

I T0^8%tC. ^fi6<5a3 2Tti: I TO^ 1 0%\^. SE 

10 i)o 

[0 0 9 6] 15-3 2te:oi^T. SMlrb (%) 

^^xsmnm (%) ^io^L/cjgM{i^uc^-r<^fc'C> 

-e^So nmmi 5-2 3tC-^l.^T. ^SSW)9^ 

^Jf-li:T*^T^§o SStb (%) K{t:n>'^7bhCoO 
OiH'&a^^O. 0 5%:6>eo, 5 % ^^S< ^SrStcon 
T. 1 3 3%/}^^) 1 3 8%^iS<?S:-3ri^'i)o ^ 
fLn/^;I/hCoO<Dia^S*M l 0%h'^<^ji^ 

\Z-DnX. 1 3 8 %:6^e 1 3 1 %i:f6< 5^-:?TV^So C 
cDcfc^lc. ^fbn/svi/h C o OcDSB'&MA'^O, 5%43J: 

20 t]Fi %(Dtz,^xm:xmtm^\.x\.^^o 

[0 0 9 7] c:nciofr<DSSJcj:;&^>(D^#^&ti 

^fl:=i>'^^l'hC oOi7)iE'a'fi:6'^0. 05%:6^eo. 
5%^iS<iQ:'g>tC-^nT. 1 3 3%:6^e> 1 3 8%^iS< 

{t3M;I/hC oOcoia^«3bM 1 0%i:S<^S 

tConXs 1 3 8%:6^e 1 3 1 %^{&<:^SOf*> »m 

^ s^7j<^{ b- ^^l^OE-a-S^Ttf ^S ^ 
[0 0 9 8] o^tc. *6#^ (%) (i. ^{t:n/^;l/hc 

oocDSH-a-aA'^o. 0 5 1 o%^^g< osteon 

r; 5 4%*^e6 5%h{5l^mptCiS<^-pTl/^Sc c 

19 $ n s i« rs] ^ ai Sf J -r s /c d6 ^: # ^ e n s o 

[0 0 9 9] o^ic. ^iss^j 1 5 — 2 3 mm^^m 

^ft:4%^?^iiaLTt>;^v^lt^eij3^^1t«5eLT^So § 
«J± (%) lCOV>Tti. mMm \ 6-2 2tC:roV>Tl 3 
4—13 8%T?fe!9. tbKfl?83(Dl 3 3 %<i: 0 fciSt^fit 

^^^LTi/^So mnm (%) tcoi.>T(i. ^^is^j-r* 

^-fellfiSeill 5 — 2 3tCfeV^T5 4 — 6 5%T*fet). J± 

^;b^e. ^{t:rF7^;l/hCoO:^jSJ!job:^i^^ti:it-<: 
50 T. l[fl::3/^7l/hC oO^O. 1 — 8%^D^HT'^Ap-r 



(12) 



2 0 0 2-8 3 5 9 9 
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^ctic^K). ^«lt (%) fej;af*t«f^ (%) 

[0 10 0] O^t, *fig^J2 4 ~ 3 2 »COl/->r. *SSl 

091 1 «r«f-&T*T*^5o ^ait (%) ^*^ ffii:-r>'>'* 

'i'i.oj^fbfa ( I TO) (om^Mti^o. 0 5 1 % 
i:ffi<*5tconT^ 1 3 3%*''6 1 4 0%i:la<^^ 
TV>«, mt'Oi^^L.comitVB (T TO) ®iS 

•g-«3b'« 1 %A^e> 1 0 % i:i^< ^2>iconT. 1 4 0 
P) 1 3 3%i:{S<*-='Ti/-«5o c:«DJ;3lc, ^t-(>iy 
'yL.<Dmim (i to) (OSS^BAM %<oi:c:5T'«:*c 

fit*^%^LTI/>So cnti^flHWIl 5—2 3U:«5V^TxE 
'^fc i: |B1 CSft <fc S o i:^;^ e)n5o 
[0 10 1] o^t. (%) ^i:-r>'v''i'2» 

<OKfb*» ( I TO) <OBE-a-S*^0. 0 5 1 0%t. 

iii)n-rsicfiei/^«fte«#f comity (%) *^iS<*«© 
iiai0iji 5—2 3»cfe(/>Tai'^fci:iflicasjcj:s 

CO 1 0 2] *fiS0IJ2 4 — 3 2 i:. 

e{t!|4!l*^i&nUTV^«cV^ltK«^J3i:J&JtRbT»So ^ 

«Jt (%) tcoi^ra. ilss<?iJ2 5—3 1 ic^i^r i 3 

6—1 4 0%T*^t), lte?fi»j3«Dl 3 3%J;t)feii;i/^fil 
*^LTl.^So ftlt^ (%) fcOV-^Ttt, ^*S!Eflaj-r* 
t)-&^fiS0IJ2 4 — 3 2{C*5^>T5 5 — 6 7 "/oT'fet), it 
eit^j3<0 5 2%.fe•3t>l^^/^^it^S^bTU^^o iltietOil 
mt^>i^'yi.comit^ d to) ^r^ioL^^ 
V^«^»Cit'<T, Si:i'>'>''>ACOgE(fc*a (I TO).* 
0. 1 — 8%(7D^H"e^ip-f ?>ili:fcj;t3, $Sit 
(%) *3J;af*ilt* (%) <OMy5iff^±-r^ctt,'^t>i3^ 

So 

[0 1 0 3] ±j£(o^mi 5—2 3, ts^ummmz 



10 



20 



30 
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4-32 (D^mm^t^ p. . »Stt^SKfh;?a*iSta 
[0 10 4] o^ic. mm-^M'^icmm^^mmim^ 

[0 10 5] ^mms 3 — 3 9 

IISE^J3 3 — 3 9tc43V^Tl*> JIK6««J 1 IK^f^sEm 
^SiJ»c^snsilfms»5t5 6HMa5«r, iM>^<oiSfiicSft: 

Hmmm^^ 2 KSgPlC. Hfig^lJ 3 4 T'<iMiaiP»5^* 3 
SSSPtc. *fi6fl?>j3 5T'«liiSt»**4K«gptc, *fiS 

eii 3 6 T*{±isis«»5S«: 5 m&mc^ mmm 3 7 r-tinsi 

tc, Ilfi£fii!lj3 9r-li:iliaif»**9Mfig|5lc. ga^Lfco 
[0 10 6] i±S5fiJ4 — 9 



ite^0lj4 — 9lct5t/^T«, 



1 tcfctt^iES-^^Jtc 



[0 10 7] mmms 3 — 3 9^J:tfJ±«Se0!l4~9»CO 

i/>T. g^MJt (%) ^^xsmnm (%) *pj^ufc*gm 

[0 10 8] 





. ilii-c. 




(4^ 






^ftfct 

(9£) 



1 1 5 
1 3 1 
136 
138 
1 38 
134 
I 2 7 



65 
65 
65 
64 
6 A 
6 4 
6 3 



67 
78 

8 8 

9 3 
92 
8 7 



3 1 
3 1 
3 1 
30 
3 0 
3 0 



[0 10 9] S-r, *i6Sie!l3 3 — 3 9tcov>r, JlfiSffd 
1 1 ?r«f-y:T*iT*5o §«lt (%) IISil»5|£<DIE 
-&fiA^2MffiSi57b^e)6Mfia5i:ia<^«.li:otiT, l l 
5%A^e.l 3 9%i:ili<*-:jTU^So -Ta, aiJ«»5S<0 so 



ffi^SA^6«figPA^6 9MaSBi:;^<*'i)»i:onT. 1 
3 9%A^P>1 2 7%i:<g<^r3Tl/->5o C<0J:-5t, H 




(13) 
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[0 110] ctiit-D^com^^^^^^^otm^^ti 

[0 111] S«J± (%) C)^ft«Dl«rR]:^^e>^^^. H 
S»»5K^^*0M3-8SMgP(Dii5H-t:§ait (%) 

figpco®5aT'g«tk (%) /5^^6tc— ISi:]g<^oTU^ 20 

[0 112] O^IC. *Sff^ (%) H&'IJ^* 

nm (%) tie 5%*^e>6 3%i:^s<^oTv^§o u*^ 
[0 113] ±j^<ommti: (%) ^cfct/i^^^ (%) CD 30 

Jjpfiti 5-7 MaSPOlBHrttcfe^ c i:*^^ ^tcM^ L 
[0 114] O^tC. tl:®Wl4 — 91C-^V^T. JtSd^Jl 

^m^r^r^^o salt (%) ti. Msai»*^oBB'&» 

/)^3«aa5*^e> 1 0Mfigi5i:ig<^^li:onT. 67% 

onm^t^^ I 4nm^tM<^j:^ic-Dnr. 95 

So cnci. ^mms 3-3 9 r^^^-<rcm^tmm^j:m 
Aic^^^<Dt^A,^ti^o Sfiit (%) (omtcomi^ 

fitb (%) *^-S^iS<i5:r:>ri.>So 
[0 115] -r^^^tc. (%) ^^^t. m.^M 

co^j!m«/)^3M«gB3b>e> 1 4M«gi5i:;g<^stcfiev\ 

(%) «3 1 %*^^3 0%^{6<^^TV>§o L 
tc. iS^^ (%) /)^(5i:A,H^:b6i6:U>(0(i. *jS£eil3 so 
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Sfitfc (%) 4oj;t/iii^^ (%) ojss*^?). 
[0 116] -i^^tc. ^sgwi3 3—3 9 1. ttmm4- 

9^1t®t-So lt«e^J4-9ti::}oV^Tti> 
Sp»A^8-1 2HfigpoiEfflp«i{c»SCi::6^MSLl^i: 
^^^tlfco CtltcStLT. ^fiSM3 3-3 9tc4ot-T 
ti. MS}3|5»*cOr^iP«:6^3-8®«g|5coSEHrttc$,Sc 

[0 117] (ine>oc^;b^e,> »tttt^S^fl:*S9^J^ 

3 3-3 gtc^i/^Tti. iEii4^02j«^ijTfesmS3'5f»7S 

[0 1 18] ]:X±.<DChti^^. **fiSfi?iJtCcfcnti\ IE® 

^sv^cDT^ wcmmEE^'^<T^ctti^x^^o c(d^ 

ji^^n^co^mM-r^ctti^x^^o c<d^m. — 
)vmmmm(ou^^^{t^99m-r^ctti^x^:ho 

[0 119] 

x\ m^9sit(0'p^j:\^\ Mmtimmm(D:^^y'rj\^m^m 
m^mmr^cti^'^x^^o 

mil ::^-j^j]y^m^uim^%m<omM(omm^^- 
rmx&^o 

[0 2] mmi)i(0-<-^m^^i^:^mit:^^y^7V (A) 

rmx&^o 
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